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FIG. 4A
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FIG. 8
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METHOD AND APPARATUS FOR MANAGING
TRANSMISSION AND RECEPTION OF DATA
OVER A NETWORK

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a division of application Ser. No.
10/027,847 filed on Dec. 21, 2001, the entire contents of

which are imncorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a network to which a plu-
rality of apparatuses are connected, and more particularly to
a method and apparatus for managing transmission and
reception of data over the network.

2. Description of the Related Art

In a conventional network including a plurality of appara-
tuses connected via cables, there has Irequently been
employed a technique for transferring control data from a first
apparatus to a second apparatus in order to operate the second
apparatus on the basis of the transferred control data. In such
a case, since each of the first and second apparatuses has a
plurality of functional modules, managing each set of control
data to be transierred requires determination of a functional
module of the first apparatus which serves as a source and a
tfunctional module of the second apparatus which serves as a
destination. For attaining such management, conventionally,
virtual terminals (hereimnafter referred to as logical plugs) are
assumed for a plurality of functional modules of each appa-
ratus; information representing the connection relationship
between each logical plug of the first apparatus and a corre-
sponding logical plug of the second apparatus (e.g., informa-
tion representing plug pairs connected between the appara-
tuses) 1s stored 1n both apparatuses; and through use of this
information, control data are transferred from a certain func-
tional module of the first apparatus to a corresponding func-
tional module of the second apparatus.

With recent progress 1n networking realized through use of
high speed communication cables (e.g., “IEEE1394,” “USB,”
etc.), an increased number ol apparatuses are connected
within a network, and each apparatus becomes complex or
realizes a large number of functions of different kinds. There-
tore, the number of logical plugs increases considerably, rais-
ing the problem of a huge increase 1n the amount of informa-
tion representing the above-described connection
relationship. Further, when an apparatus connected to the
network 1s replaced with another apparatus, time-consuming,
operation must be performed in order to update the informa-
tion.

SUMMARY OF THE INVENTION

The present invention was accomplished to solve the
above-described problems, and an object thereof 1s to provide
a method and apparatus for managing transmission and
reception of data over a network which can reduce the amount
of information used for managing transmission and reception
of data between apparatuses connected to the network and
which can cope with replacement of apparatuses connected to
the network without necessity of time-consuming operation.

In order to achieve the above-described object, the present
invention provides a method and apparatus for managing
transmission and reception of data over a network which
includes at least a transmission-side apparatus having a plu-
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2

rality of transmission-side functional modules which indi-
vidually produce and output a plurality of control data sets;
and a reception-side apparatus having a plurality of reception-
side functional modules which realize independent functions
by use of mput control data sets, respectively, wherein a
control data set output from a transmaission-side functional
module and transmitted from the transmission-side apparatus
1s recerved by the reception-side apparatus and 1s mput to a
reception-side functional module corresponding to the trans-
mission-side functional module. In the method and apparatus,
correspondence between at least two transmission-side func-
tional modules among the plurality of transmission-side func-
tional modules and at least two reception-side functional
modules among the plurality of reception-side functional
modules 1s established. The reception-side apparatus stores
therein first identification data which represent one transmis-
s1on-side functional module among the plurality of transmis-
sion-side functional modules for which correspondence has
been established; and second 1dentification data which repre-
sent one reception-side functional module among the plural-
ity of reception-side functional modules for which correspon-
dence has been established, the one reception-side functional
module recerving a control data set output from the one trans-
mission-side functional module. The transmission-side appa-
ratus adds identification to a control data set output from one
transmission-side functional module among the plurality of
transmission-side functional modules for which correspon-
dence has been established and transmits the control data set
within the network, the i1dentification data representing the
one transmission-side functional module. The reception-side
apparatus uses the 1dentification data attached to the control
data set and the first and second identification data so as to
apply a relationship between the first identification data and
the identification data attached to the control data set to the
second 1dentification data, to thereby specily the one recep-
tion-side functional module to which the control data set 1s to
be mput.

The correspondence between the at least two transmission-
side functional modules and at least two reception-side func-
tional modules 1s preferably established 1n such a manner that
the transmission-side functional module represented by the
first 1dentification data and transmission-side functional
modules subsequent thereto are sequentially related to the
reception-side functional module represented by the second
identification data and reception-side functional modules
subsequent thereto, respectively. The transmission-side appa-
ratus and the reception-side apparatus are not limited to appa-
ratuses which constantly transmit or recerve control data, and
either or both may be an apparatus which alternately serves as
a transmission-side apparatus for transmitting control data
and a reception-side apparatus for receiving control data. This
also holds true 1n the case of transmission-side and reception-
side apparatuses which will be described below.

In the above-described method and apparatus having the
above-described feature, the transmission-side apparatus
adds to control data set output from one transmission-side
functional module 1dentification data representing the one
transmission-side functional module and transmits the con-
trol data set within the network; and the reception-side appa-
ratus applies to the second 1dentification data a relationship
between the first identification data and the 1dentification data
attached to the control data set, to thereby specily the one
reception-side functional module to which the control data set
1s to be input. Therefore, the amount of information repre-
senting respective connections between the plurality of trans-
mission-side functional modules of the transmission-side
apparatus and the plurality of reception-side functional mod-
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ules of the reception-side apparatus can be reduced. In other
words, there can be reduced the amount of information rep-
resenting respective connections between a plurality of logi-
cal plugs corresponding to the plurality of transmission-side
functional modules and a plurality of logical plugs corre-
sponding to the plurality of reception-side functional mod-
ules. As a result, the amount of information which 1s trans-
mitted over the network and which represents the connection
relationship can be reduced, and the amount of information
which 1s stored in the transmission-side and reception-side
apparatuses can be reduced.

A second feature of the present invention 1s such that the
reception-side apparatus stores therein third identification
data for specitying the plurality of transmission-side func-
tional modules for which correspondence has been estab-
lished, while using the relationship with the one transmission-
side Tunctional module represented by the first identification
data; and the reception-side apparatus determines to receive
the control data set if the i1dentification data added to the
control data set represent one of transmission-side functional
modules specified by the first and third 1dentification data.
Notably, since the correspondence between the plurality of
reception-side functional modules of the reception-side appa-
ratus and the plurality of transmission-side functional mod-
ules of the transmission-side apparatus has been established,
the third 1dentification data also specily the plurality of recep-
tion-side functional modules for which correspondence has
been established, while using the relationship with the one
reception-side functional module represented by the second
identification data.

In this case, the third identification data preferably repre-
sent a number ol transmission-side functional modules
including the one transmission-side functional module rep-
resented by the first identification data and transmission-side
tfunctional modules subsequent thereto. For the same reason
as described above, the third 1dentification data represent a
number of reception-side functional modules including the
one reception-side functional module represented by the sec-
ond identification data and reception-side functional modules
subsequent thereto.

According to the second feature, the reception-side appa-
ratus determines to receive the control data set 11 the 1denti-
fication data added to the control data set represent one of
transmission-side functional modules specified by the first
and third idenftification data. By virtue of this feature, 1n
addition to the effect attributable to the above-described fea-
ture, there can be attained an effect such that control data
transmitted from the transmission-side apparatus to the
reception-side apparatus can be specified more exactly.

A third feature of the present invention i1s such that the
reception-side apparatus stores fourth 1dentification data con-
s1sting of at least one type of data selected from among type
data representing a type of the control data set to be transmiut-
ted, apparatus type data representing a type of the transmis-
sion-side apparatus, and apparatus data representing the
transmission-side apparatus; the transmission-side apparatus
adds the fourth identification data to the control data set
output from the one transmission-side functional module
among the at least two transmission-side functional modules
for which correspondence has been established; and the
reception-side apparatus specifies the control data set to be
recelved, on the basis of the fourth identification data added to
the control data set.

According to the third feature, when the transmission-side
apparatus transmits the control data set after adding thereto
the fourth identification data consisting of at least one type of
data selected from among type data, apparatus type data, and
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apparatus data, the reception-side apparatus specifies the con-
trol data set which 1s to be received, on the basis of the fourth
identification data attached to the control data set. By virtue of
this feature as well, 1n addition to the effect attributable to the
above-described feature, there can be attained an effect such
that control data transmitted from the transmission-side appa-
ratus to the reception-side apparatus can be specified more
exactly.

A Tfourth feature of the present ivention resides in a
method for managing transmission and reception of data over
a network composed of a plurality of apparatuses including
transmission-side and reception-side apparatuses, in which
cach reception-side apparatus stores reception identification
data for specilying a control data set to be recerved among
control data sets transmitted from transmission-side appara-
tuses; and by use of the reception identification data, the
reception-side apparatus determines whether a control data
set transmitted from a transmission-side apparatus 1s to be
received. The method comprises a first step of detecting,
when a first transmission-side apparatus 1s to be replaced with
a second transmission-side apparatus, a reception-side appa-
ratus having received the control data set transmitted from the
first transmission-side apparatus; and a second step of caus-
ing the detected reception-side apparatus to receive a control
data set transmitted from the second transmission-side appa-
ratus in place of the control data set transmitted from the first
transmission-side apparatus.

In this case, an nstruction 1s preferably imparted to the
detected reception-side apparatus, the istruction requesting
the detected reception-side apparatus to receive a control data
set transmitted from the second transmission-side apparatus
in place of the control data set transmitted from the first
transmission-side apparatus. When this instruction 1s used,
the detected reception-side apparatus 1s desirably nstructed
to replace reception 1dentification data dedicated for the first
transmission-side apparatus stored in the reception-side
apparatus with reception identification data dedicated for the
second transmission-side apparatus.

In this case, preferably, each of the transmission-side appa-
ratuses transmits a control data set after adding thereto trans-

mission 1dentification data for identitying the control data set;
and the above-described first step includes the sub steps of
obtaining the transmission i1dentification data from the first
transmission-side apparatus, transmitting the obtained trans-
mission 1dentification data to the reception-side apparatuses
within the network, and inquiring whether the control data set
transmitted from the first transmission-side apparatus have
been received, to thereby detect a reception-side apparatus
having received the control data set transmitted from the first

transmission-side apparatus.

The transmission 1dentification data preferably consist of
at least one type of data selected from among type data rep-
resenting a type of the control data set to be transmitted,
apparatus type data representing a type of the transmission-
side apparatus, and apparatus data representing the transmis-
s1on-side apparatus.

The fourth feature simplifies the operation which must be
performed when a first transmission-side apparatus 1s
replaced with a second transmission-side apparatus, even
when a large number of reception-side apparatuses have
received a control data set transmitted from the first transmis-
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sion-side apparatus. As a result, the operation 1nvolved 1n
replacement of apparatuses connected to the network can be
simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram showing an example net-
work according to an embodiment of the present invention;

FI1G. 2 1s a block diagram showing the internal configura-
tion of each of the apparatuses shown in FIG. 1;

FIG. 3 shows a memory map provided 1n the plug corre-
spondence memory of FIG. 2 and showing the correspon-
dence between storage areas and logical plugs;

FIG. 4A 1s a memory map of a transmission information
area of the management information memory of FIG. 2;

FIG. 4B 1s a memory map of a reception information area
of the management information memory of FIG. 2;

FIG. 5 1s a connection diagram showing the correspon-
dence between logical plugs of a transmission-side apparatus
and logical plugs of a reception-side apparatus;

FIG. 6 1s a schematic diagram of an operation panel used
for explaining a method of inputting a set of reception infor-
mation;

FIG. 7 1s a flowchart of a transmission control program
executed at the transmission control section of FIG. 2;

FIG. 8 1s a flowchart of a reception control program
executed at the reception control section of FIG. 2;

FIG. 9 1s a diagram showing the format of transmission
data in the form of a packet;

FIG. 10 1s a flowchart of a connection change program
executed at the connection setting control section of FIG. 2;

FIG. 11 1s a flowchart showing the details of the reception
connection change routine of FIG. 10;

FIG. 12 15 a flowchart showing the details of the transmis-
s1on connection change routine of FIG. 10;

FIG. 13A 1s a schematic diagram of an operation panel
used for explaining an operation of selecting an apparatus
type within the network; and

FIG. 13B 1s a schematic diagram of the operation panel
used for explaining an operation of selecting an apparatus
within the network.

DESCRIPTION OF THE PR
EMBODIMENT

L1
M

ERRED

An embodiment of the present invention will now be
described with reference to the drawings. FIG. 1 shows an
example network.

The network shown 1n FIG. 1 consists of various musical
production apparatuses (heremafter called “musical appara-
tuses™) M1 to M7 and high-speed, bi-directional cables CBL
(e.g., cables for “IEEE1394” or “USB”) connected between
the musical apparatuses M1 to M7. Examples of the musical
apparatuses M1 to M7 include a keyboard unit, a sound
source unit, a mixer, a sequencer, a rhythm machine, a music
synthesizer, and a personal computer. Through the cables
CBL, the musical apparatuses M1 to M7 exchange various
types of data such as musical-sound control data (or MIDI
data) for controlling generation, tone pitch, tone color, and
tone volume of musical sound, and musical-sound data which
represent a musical-sound waveform. Notably, as will be
described later, the respective cables CBL are electrically
connected together so as to form a common connection line,
on which a plurality of different data sets are not present
simultaneously. However, data can be transferred not only
between two apparatuses connected together via a single
cable CBL but also between two apparatuses connected
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6

together via another apparatus and a plurality of cables CBL.
For example, data can be transferred from the musical appa-
ratus M1 to the musical apparatus M7 via a cable CBL, the
musical apparatus M2, another cable CBL, the musical appa-
ratus M3, and another cable CBL.; and data can be transferred
from the musical apparatus M4 to the musical apparatus M3
via a cable CBL, the musical apparatus M6, and another cable
CBL.

As shown 1n FIG. 2, each musical apparatus Mk includes
an apparatus main section 10, an 1nterface section 20, and a
communication control section 30 connected between the
apparatus main section 10 and the interface section 20.

The apparatus main section 10 includes a plurality of Tunc-
tional modules, each functional module realizing a corre-
sponding function with or without use of input data. The
functional modules realize the above-described various func-
tions and output individually corresponding data sets.

For example, in the case 1n which the musical apparatus Mk
1s a keyboard unit having a plurality of keys and operating
clements (e.g., wheels) for controlling sound effect, the appa-
ratus main section 10 includes a first functional module con-
sisting of the plurality of keys, an operated-key detection
circuit, and other elements and adapted to output key data
representing the state (i.e., depressed or released state) of
cach key; and a second functional module consisting of the
plurality of operating elements for controlling sound effects
and a detection circuit for detecting operated states of the
operating elements and adapted to output data representing
the operated states of the operating elements. In the case in
which the musical apparatus MKk 1s a sound source unit for
generating a plurality of musical sound signals, the apparatus
main section 10 includes, as a plurality of functional modules,
a plurality of musical sound signal forming channels for
individually outputting data sets which represent, respec-
tively, a plurality of musical sound signals of different kinds,
such as a melody sound signal, an accompamment sound
signal, and a rhythm sound signal. In the case in which the
musical apparatus Mk 1s a mixer which imparts various
elfects to musical sound signals and mixes the musical sound
signals having undergone various etfects, the apparatus main
section 10 includes, as a plurality of functional modules, a
plurality of effect circuits for imparting different musical
eifects to a plurality of musical sound signals of different
kinds, and a mixing circuit for mixing the plurality of musical
sound signals. In the case in which the musical apparatus Mk
1s a sequencer which automatically outputs at a predeter-
mined tempo control data used for generation of a plurality of
musical sound signals, the apparatus main section 10
includes, as a plurality of functional modules, a section for
controlling the tempo, and a plurality of output circuits for
outputting control data for each type of musical sound signal.
The control data are used to control generation of a plurality
of musical sound signals of different kinds, such as a melody
sound signal, an accompaniment sound signal, and a rhythm
sound si1gnal.

In the following description, data, such as the above-de-
scribed key data and musical-sound control data, which are
generated or used in the apparatus main section 10 are
referred to as “control data,” so as to discriminate them from
data used for management of data transfer. Further, solely the
term “data” 1s used when both control data and data for
management are to be imcluded.

The mterface section 20 includes a plurality of connection
terminals 21; and interface memory 22 connected to the con-
nection terminals 21. The connection terminals 21 are physi-
cal connection terminals to which the cables CBL are to be
connected, and are distinguished from logical plugs (assumed
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virtual terminals), which will be described later. The plurality
of connection terminals 21 are electrically connected together
within the apparatus Mk. The interface memory 22 1s consti-
tuted by, for example, RAM. The interface memory 22 tem-
porarily stores data to be sent out via the connection terminals

21, and temporarily fetches and stores data which are being
sent over the cables CBL connected to the connection termi-
nals 21.

The communication control section 30 includes a plug
correspondence memory 31, a management information
memory 32, a connection setting control section 33, a trans-
mission control section 34, and a reception control section 35.

The plug correspondence memory 31 is constituted by, for
example, RAM and, as shown 1n FIG. 3, includes a plurality
of storage areas 31-1, 31-2, etc. corresponding to a plurality
of logical plugs. Here, the term “logical plugs™ used 1n the
present specification 1s described. Logical plugs refer to vir-
tual terminals (terminals that are not actually present) which
are assumed for the above-described plurality of functional
modules of the apparatus main section 10. The logical plugs
include virtual input terminals for inputting control data to the
functional modules to be used therein and virtual output ter-
minals for outputting control data produced 1n the functional
modules. Each of the storage areas 31-1, 31-2, etc. tempo-
rarily stores control data input through a corresponding vir-
tual input terminal, as control data to be used 1n the corre-
sponding functional module, as well as control data output
from the functional module, as control data output from a
corresponding virtual output terminal.

The management imnformation memory 32 1s constituted
by, for example, nonvolatile RAM and, as shown 1n FIGS. 4A
and 4B, includes a transmission information area 32a and a
reception information area 325. In the transmission informa-
tion area 32a are stored apparatus type data 1D, node data
NODE, and plug type data Plulype. The apparatus type data
ID and the node data NODE are provided for each apparatus.
The apparatus type data ID provided for the apparatus Mk
represent the type of the apparatus MKk 1tself (e.g., keyboard
unit, sound source unit, or music sequencer). The node data
NODE provided for the apparatus MKk represents the node
number of the apparatus MKk 1itself (e.g., 1, 2, etc.) which 1s
used to specily the apparatus Mk within the network. There-
fore, whereas the same apparatus type data ID may be pro-
vided for two or more apparatuses in the network, unique
node data NODE are provided for each apparatus. The plug
type data Plulype are provided for each of the functional
modules of the apparatus main section 10 and represent a type
of control data (e.g., key data, musical sound signal data,
musical sound control data) output from the corresponding,
tfunctional module or logical plug.

Generally, the apparatus type data ID and the plug type data
PluType are already stored in the transmission mnformation
area 32q at the time of shipment of the apparatus Mk. How-
ever, the apparatus type data ID and the plug type data Plu-
Type can be overwritten at the time of construction of the
network or thereafter. Generally, the node data are written in
the transmission information area 32a at the time of construc-
tion of the network or at the time of the apparatus Mk being
added to the network. However, the node data written 1in the
transmission information area 32a may be overwritten there-
after.

In the reception information area 325 1s stored one or a
plurality of reception information sets, each consisting of
plug type data Plulype, apparatus type data 1D, node data
NODUE, source plug data Splug, destination plug data Dplug,
and connection number data Nconn. The plug type data Plu-
Type, the apparatus type data ID, and the node data NODE
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represent a type of control data, an apparatus type, and anode
number, as described above. These data PluType, ID, and
NODE are not necessarily contained in the reception infor-
mation set. For example, only a portion of these data PluType,
ID, and NODE (e.g., plug type data Plulype only) may be
contained 1n the reception information set, or 1t may be the
case that none of these data PluType, ID, and NODE are
contained 1n the reception mnformation set.

The source plug data Splug, the destination plug data
Dplug, and the connection number data Nconn represent the
relation of connection between logical plugs of a transmis-
s1on-side apparatus My and logical plugs of a reception-side
apparatus MKk. The source plug data Splug specily one of the
plurality of logical plugs of a transmission-side apparatus M.
The destination plug data Dplug specily one logical plug of a
reception-side apparatus Mk which 1s connected to the logical
plug specified by the source plug data Splug. The connection
number data Nconn represent the number of pairs of logical
plugs to be connected to each other; 1.e. the number of trans-
mission-side logical plugs which are selected, in a predeter-
mined sequence starting from the logical plug designated by
the source plug data Splug, in order to be connected, respec-
tively, to reception-side logical plugs which are selected 1n a
predetermined sequence starting from the logical plug desig-
nated by the destination plug data Dplug. Notably, when the
connection number data Nconn represent “0,” the data are
regarded to represent the maximum number of pairs for which
connection can be established.

A more detailed description will be given by reference to
an example of FI1G. §. First, correspondence between a plu-
rality of logical plugs of the transmission-side apparatus Mj
and a plurality of logical plugs of the reception-side apparatus
Mk 1s defined. This correspondence definition may be per-
formed so as to establish correspondence between all of the
logical plugs of the transmission-side apparatus Mj and all or
a portion of the logical plugs of the reception-side apparatus
Mk. Alternatively, the correspondence definition may be per-
formed so as to establish correspondence between a portion
of the logical plugs of the transmission-side apparatus Mj and
all or a portion of the logical plugs of the reception-side
apparatus Mk. In the example of FIG. 5, correspondence
between three logical plugs P2 to P4 of the transmission-side
apparatus Mj and logical plugs P4 to P6 of the reception-side
apparatus MKk 1s established.

Subsequently, 1dentification data that represent one of the
logical plugs P2 to P4 of the transmission-side apparatus M;
are used as the source plug data Splug. In this example, the
value “2,” which represents the second logical plug P2 of the
transmission-side apparatus Mj, 1s used as the source plug
data Splug. Further, identification data that represent one of
the logical plugs P4 to P6 of the reception-side apparatus Mk
are used as the destination plug data Dplug. In this example,
the value “4,” which represents the fourth logical plug P4 of
the receptmn-mde apparatus MKk, 1s used as the destination
plug data Dplug.

Further, the connection number data Nconn are determined
and serve as third identification data for specitying the plu-
rality of logical plugs of the transmission-side apparatus Mj
and the plurality of logical plugs of the reception-side appa-
ratus Mk between which correspondence has been estab-
lished. In the present example, the connection number data
Nconn are determined to represent “3,” because correspon-
dence has been established between the three logical plugs P2
to P4 of the transmission-side apparatus My starting from the
second logical plug, and the three logical plugs P4 to P6 of the
reception-side apparatus MKk starting from the fourth logical

plug.
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Generally, the reception information set 1s written in the
reception information area 325 at the time of construction of
the network or at the time of the apparatus Mk being added to
the network. However, the reception information set written
in the reception imformation area 326 can be overwritten
thereaftter.

The connection setting control section 33 controls writing,
of the above-described various management information
pieces into the transmission imformation area 32a and the
reception information area 325 of the management informa-
tion memory 32 and changing of the information pieces. The
transmission control section 34 transmits to the outside the
control data which are produced 1n the apparatus main section
10 and are stored 1n any of the plurality of storage areas 31-1,
31-2, etc. of the plug correspondence memory 31. Among
various control data sets which are transmitted from other
apparatuses to the cables CBL, the reception control section
35 fetches a control data set to be fetched therein and writes
the control data set into any of the plurality of storage areas
31-1, 31-2, etc. of the plug correspondence memory 31. In
actuality, the connection setting control section 33, the trans-
mission control section 34, and the reception control section
335 are realized by means of program control of a microcom-
puter.

Further, the apparatus Mk includes an operation panel 40
provided with an operation switch group 41 and a display unit
42. The operation switch group 41 includes various opera-
tions switches used for setting or changing the above-de-
scribed management information and for controlling opera-
tion of the apparatus main section 10. The display unit 42 1s
constituted by, for example, a liquid-crystal display and dis-
plays various data 1n relation to operation of the operation
switch group 41.

Next, construction and operation of the above-described
network will be described.

First, various types of musical apparatuses such as musical
apparatuses M1 to M7 are prepared. One end of a cable CBL
1s connected to the connection terminal 21 of one apparatus,
and the other end of the cable CBL i1s connected to the con-
nection terminal 21 of another apparatus. In this manner, a
plurality of apparatuses are mutually connected by means of
cables CBL to thereby constitute a network as shown 1n FIG.
1. In this case, apparatus type data ID and plug type data
PluType are written 1n the transmission information area 32a
of the management information memory 32 in advance; 1.¢.,
at the time of shipment. However, when these data are to be
changed, a user operates the operation switch group 41, while
viewing the display unit 42, to thereby change the apparatus
type data ID and the plug type data Plulype.

Next, the user allots proper node numbers (in general,
serial numbers starting from “1”’) to the apparatuses M1 to M7
connected to the network, and operates the operation switch
group 41, while viewing the display unit 42, to thereby 1mnput
the node numbers allotted to the apparatuses M1 to M7. Thus,
input node numbers are written, as node data NODE, mto the
transmission information area 32a of the management infor-
mation memory 32. The operation for writing various data
into the transmission iformation area 32q and for changing
the data 1s realized by program control corresponding to the
connection setting control section 33.

Next, one reception information set consisting of plug type
data Plulype, apparatus type data ID, node data NODE,
source plug data Splug, destination plug data Dplug, and
connection number data Nconn 1s set. In this case as well, the
user operates the operation switch group 41, while viewing,
the display unit 42, to thereby 1nput the various data for each
of the apparatuses M1 to M7. Among the data Plulype, 1D,
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NODE, Splug, Dplug, and Nconn, the source plug data Splug,
the destination plug data Dplug, and the connection number
data Nconn are essential.

The network can be operated even when none of the plug
type data PluType, the apparatus type data 1D, and the node
data NODE are set. However, since the plug type data Plu-
Type represent the type of each control data set, the plug type
data Plulype are preferably set. However, the apparatus type
data ID and the node data NODE may be set when only data
from a specific apparatus or an apparatus of a specific type,
among the apparatuses M1 to M7, are to be recetved. When
none of the plug type data Plulype, the apparatus type data
ID, and the node data NODE are set, data are to be received
from any of the apparatuses.

An example operation for data input will be described with
reference to FIG. 6, which shows a portion of the operation
switch group 41 and the display unit 42. The user causes the
display unit 42 to display an input screen for reception infor-
mation, through operation of cursor movement switches 41a,
increment/decrement switches 415, and an alphanumeric
switch group 41c¢. Subsequently, the user moves the cursor
42a on the screen and inputs a single reception information
set. The display screen of the display unit 42 of FIG. 6 shows
an example 1n which “171s input as the plug type data PluType
(e.g., for representing that data to be mput are musical sound
signals); and “2,”*4,” and “3” are input as the source plug data
Splug, the destination plug data Dplug, and the connection
number data Nconn, respectively.

The thus-input data are written 1nto the reception informa-
tion area 325 of the management information memory 32 as
a single reception information set. Notably, the operation for
writing various data into the reception information area 325 1s
also realized by program control corresponding to the con-
nection setting control section 33. The above-described writ-
ing of a single reception information set1s repeated a required
number of times, so that one or a plurality of reception infor-
mation sets are stored 1n the reception information area 325.

Through writing of various data into the transmission
information area 32q and the reception information area 325,
the constitution of the network 1s completed. In the above
description, the operation for writing various data into the
apparatuses M1 to M7 and for changing the data 1s performed
on an apparatus-by-apparatus basis. That 1s, the operation for
writing various data into a certain apparatus 1s performed by
the apparatus itself. However, the following method may be
employed. Various data are input to a master apparatus (e.g.,
a personal computer) for data setting purpose or to any one of
the apparatuses M1 to M7; and a different one of the appara-
tuses M1 to M7 1s sequentially designated as a destination to
which the input various data are to be transmitted, whereby
the various data are transmitted to a designated one of the
apparatuses M1 to M7 via the cable CBL and are written into
the transmission information area 32a and the reception
information area 325 of the designated apparatus.

Next, operation of the network and operations of the appa-
ratuses M1 to M7 within the network will be described, on the
basis of the assumption that, upon operation of the apparatus
main section 10 1n a certain apparatus Mj, control data to be
transmitted to another apparatus Mk are produced. In this
case, the produced data are written into a certain one of the
plurality of storage areas 31-1, 31-2, etc. of the plug corre-
spondence memory 31 of the apparatus Mj, the certain stor-
age area being determined 1n accordance with a logical plug
corresponding to the functional module which has produced
the control data.

Meanwhile, the transmission control section 34 monitors
the plug correspondence memory 31 at all times. When con-
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trol data are written 1nto any of the storage areas 31-1, 31-2,
ctc. of the memory 31, the transmission control section 34
executes the transmission control program shown 1n FI1G. 7.
The transmission control section 34 starts execution of this
program 1n step S10, and 1n step S11 fetches control data from
the plug correspondence memory 31 on a storage arca-by-
storage area basis. During the fetching of the control data, the
transmission control section 34 produces plug number data
PluNO, which represents an storage area in which the control
data has been stored. Immediately after obtainment of the
control data, the transmission control section 34 erases the
control data 1n the plug correspondence memory 31 1n order
to enable the apparatus main section 10 to write new control
data.

After completion of the processing 1n step S11, 1n step S12
the transmission control section 34 adds a header to data
obtained from each storage area to thereby convert them to
packet-form data (hereinaiter referred to as “packet data™). As
shown 1n F1G. 9, the packet consists of a header portion and a
control data portion. The header portion includes plug num-
ber data PIuNO, plug type data Plulype, apparatus type data
ID, and node data NODE. Among these data, the plug number
data PIluNO are essential. The plug number data PIuNO cor-
respond to a logical plug and are produced when control data
are fetched from the plug correspondence memory 31.

The remaining data; 1.e., plug type data PluType, apparatus
type data ID, and node data NODE, are not necessarily added
as a portion of the header portion. However, plug type data
PluType, which represent the type of the control data, are
desirably added. Since plug type data PluType are stored 1n
the transmission information area 32a for each logical plug;
1.€., for each of the storage areas 31-1, 31-2, etc. of the plug
correspondence memory 31, the plug type data Plulype are
generated so as to correspond to the above-described plug
number data PIuNO.

When the reception-side apparatus Mk 1s required to
receive only data from a specific transmission-side apparatus
M of a specific apparatus type or a specific node, apparatus
type data ID or node data NODE are preferably incorporated
into the header portion. In this case, apparatus type data ID or
node data NODE are previously stored in the transmission
information area 32a for each logical plug; and during the
processing in the above-described step S12, 1n addition to or
in place of the above-described plug type data PluType, appa-
ratus type data ID or node data NODE are incorporated into
the header portion of a packet for each logical plug. Alterna-
tively, the following method may be employed. For each
logical plug, a flag indicating whether apparatus type data ID
and node data NODE are to be imncorporated 1nto the header
portion 1s stored 1n the transmission mformation area 324 in
advance; and during the processing in the above-described
step S12, apparatus type data ID and node data NODE are
incorporated into the header portion of packet data for each
logical plug i accordance with the status of a corresponding
flag.

After completion of the processing 1n step S12, 1n step S13
the transmission control section 34 transmits the packet data
to the interface memory 22 to thereby transmit the data via the
interface memory 22 to the cable CBL connected to the con-
nection terminal 21; 1.¢., to the network. In subsequent step
S14, the transmission control section 34 ends the execution of
the transmission control program. When the apparatus main
section 10 produces new control data and writes them into any
of the storage areas 31-1, 31-2, etc. of the plug correspon-
dence memory 31, the above-described transmission control
program 1s executed again, whereby the control data are con-
verted to packet data, which are then transmitted onto the
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network. Since the cables CBL are mutually connected inside
the apparatuses M1 to M7, transmission of data 1s controlled
by an unillustrated controller 1n such a manner that different
data are not present simultaneously within the network (i.e.,
on the cables).

When the packet data are transmitted from the transmis-
sion-side apparatus Mj onto the network 1n the above-de-
scribed manner, all the apparatus M1 to M7 of the network
tetch the packet data into the interface memory 22. Upon this
tetching, the reception control section 35 of each of the appa-
ratus M1 to M7 starts execution of the reception control
program shown 1n FIG. 8 1n step S20 thereolf. In step S21, the
reception control section 35 converts the packet datato data of
the original form, extracts the header portion, and determines
as to whether the data are to be received, on the basis of data
contained 1n the header portion; 1.e., 1n accordance with the
following first and second conditions.

The first condition 1s whether the 1dentification data other
than plug number data PIluNO, such as plug type data Plu-
Type, apparatus type data ID, and node data NODE, which are
contained in the header portion, match the identification data
other than source plug data Splug, destination plug data
Dplug, and connection number data Nconn, such as plug type
data Plulype, apparatus type data ID, and node data NODE,
which are stored in the reception information area 3256 of the
management information memory 32; in other words,
whether a reception information set containing the same 1den-
tification data as those contained in the header portion 1s
present 1n the reception information area 325 of the manage-
ment information memory 32. When a reception information
set satisiying this condition 1s present, the first condition 1s
determined to be satisfied. Otherwise, the first condition 1s
determined to be unsatisfied.

In the example case shown 1n FIGS. 5 and 6 1n which only
plug type data Plulype (e.g., “1” representing a musical
sound signal) are contained 1n the header portion as the 1den-
tification data, the first condition 1s determined to be satisfied
only when a reception information set which contains only
plug type data Plulype of the same value (e.g., “1” represent-
ing a musical sound signal) 1s present 1n the reception infor-
mation area 325. However, the first condition 1s determined to
be satisfied when data other than source plug data Splug,
destination plug data Dplug, and connection number data
Nconn are stored 1n the reception information area 32b.
Therefore, the first condition 1s not essential for reception of
data.

The second condition 1s whether a plug number indicated
by the plug number data PIuNO contained in the header
portion matches any of the plug numbers of the plurality of
logical plugs of the transmission-side apparatus Mj specified
by the source plug data Splug and the connection number data
Nconn stored in the reception information area 325b; 1.e.,
whether a reception information set whose plug number
range covers the plug number indicated by the plug number
data PluNO 1s present 1n the reception information area 325.
The plug number range of the reception information set starts
from a plug number represented by the source plug data Splug
and ends at a plug number obtained through a mathematical
operation of adding to the plug number represented by the
source plug data Splug a numerical value represented by the
connection number data Nconn and then subtracting 1 there-
from. When a reception information set satisiying this con-
dition 1s present, the second condition 1s determined to be
satisfied. Otherwise, the second condition 1s determined to be
unsatisiied.

That 1s, the second condition 1s determined to be satisfied
only when the plug number indicated by the plug number data
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PluNO falls within the plug number range starting from the
plug number represented by the source plug data Splug and
ending at the plug number (Splug+Nconn-1) obtained
through a mathematical operation of adding to the plug num-
ber represented by the source plug data Splug a numerical
value represented by the connection number data Nconn and
then subtracting “1”” therefrom. In the example case shown in
FIGS. 5 and 6 1n which source plug data Splug represent a
numerical value “2”” and connection number data Nconn rep-
resent a numerical value “3”, the second condition 1s deter-
mined to be satisfied when the plug number represented by
the plug number data PIuNO 1s “2”, “3”, or “4”.

Upon determination 1n step S21 that the first and second
conditions are both satisfied, 1n step S22 the reception control
section 35 determines that the data are to be received (1.e., the
result of the determination 1n step S22 becomes “YES™), and
then proceeds to step S23. In step S23, the reception control
section 35 selects one of the logical plugs; 1.e., one of the
storage areas 31-1, 31-2, etc. of the plug correspondence
memory 31 of the reception-side apparatus MKk, on the basis
of the plug number data PIluNO, as well as on the basis of the
source plug data Splug and the destination plug data Dplug
contained 1n the reception information set having satisfied the
above-described first and second conditions.

Specifically, the reception control section 35 determines a
logical plug (1.e., a storage area) corresponding to a value
Dplug+PluNO-Splug obtained through a mathematical
operation of subtracting a value represented by the source
plug data Splug from a value represented by the plug number
data PluNO and then adding the resultant value to a value
represented by the destination plug data Dplug. In the
example case shown 1 FIGS. 5 and 6 in which source plug
data Splug represent a numerical value “2” and destination
plug data Dplug represent a numerical value “4”, when the
plug number data PluNO represent a numerical value “3”, a
logical plug P5 of the reception-side apparatus MKk is selected.
Further, when the plug number data PIuNO represent a
numerical value “2”, a logical plug P4 of the reception-side
apparatus MKk 1s selected, and when the plug number data
PluNO represent a numerical value “4,” a logical plug P6 of
the reception-side apparatus MKk 1s selected.

After completion of the processing 1n step S23, 1n step S24
the reception control section 35 transiers the control data
stored 1n the interface memory 22 to a selected storage area (a
storage area corresponding to the selected logical plug)
among the storage areas 31-1, 31-2, etc. of the plug corre-
spondence memory 31. In subsequent step S23, the reception
control section 35 erases the control data stored 1n the inter-
face memory 22 in order to enable fetching of data to be
transmitted subsequently.

Upon determination 1n step S21 that the data are not to be
received, 1n step S22, the reception control section 35 deter-
mines that the data are not to be recerved (1.e., the result of the
determination 1n step S22 becomes “NO”), and then proceeds
directly to step S235, without performance of the reception
processing 1n steps S23 and S24. In step S25, the reception
control section 33 erases the control data stored 1n the inter-
face memory 22 as described above.

After completion of the processing 1n step S235, 1n step S26
the reception control section 35 ends the execution of the
reception control program. When new data are transmitted
within the network (onto the cables CBL), the transmitted
data are fetched by a reception-side apparatus Mk through
performance of the above-described reception control pro-
gram. In the apparatus Mk having received the transmitted
data, the apparatus main section 10 operates, while using the
control data written into the plug correspondence memory 31,
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to thereby produce new data to be transmitted and write them
into the plug correspondence memory 31 or to output the new
data to an unillustrated output unait.

As described above, since the transmission control section
34 and the reception control section 35 execute the transmis-
sion control program and the reception control program,
respectively, while using the management information stored
in the management information memory 32, the amount of
management information used for transmission of control
data can be reduced. In particular, the plug number data
PluNO representing a logical plug of the transmission-side
apparatus Mj and the source plug data Splug and destination
plug data Dplug stored in the management information
memory 32 of the reception-side apparatus Mk are used so as
to apply the relationship between the plug number data
PluNO and the source plug data Splug to destination plug data
Dplug, to thereby specily a destination-side logical plug.
Therefore, information representing the relationship of con-
nection between the logical plugs of the transmission-side
apparatus Mj and the logical plugs of the reception-side appa-
ratus Mk becomes simple.

Further, the determination as to whether control data are to
be recerved 1s made on the basis of a determination as to
whether the plug number data PluNO represents anyone of a
plurality of logical plugs of the transmission-side apparatus
Mj specified by the source plug data Splug and the connection
number data Nconn stored in the management information
memory 32 of the reception-side apparatus Mk. Therefore,
the amount of information required for transfer of control
data from the transmission-side apparatus Mj to the recep-
tion-side apparatus Mk can be reduced. In addition, the recep-
tion-side apparatus Mk can determine simply and properly
whether control data are to be received. These features reduce
the amount of data transferred over the cables CBL and the
amount of data to be stored 1n the management information
memory 32 of each apparatus.

Moreover, 1n the above-described transmission and recep-
tion of control data, 1n addition to the above-described plug
number data PluNO, plug type data PluType, apparatus type
data ID, and node data NODE are added to the header portion
of the control data as 1dentification data, and these identifica-
tion data PluType, ID, and NODE are stored 1n the manage-
ment information memory 32 of the reception-side apparatus
MKk 1n order to enable specification of a reception-side appa-
ratus Mk which 1s to receive the transmitted control data.
Theretore, the determination as to whether control data are to
be received can be executed simply and properly in the recep-
tion-side apparatus MKk.

Next, there will be described an operation for the case 1n
which an apparatus (node NODE) within the network for
which setting has been completed 1s replaced with another
apparatus.

The user adds a new apparatus Mx to the network by
connecting the new apparatus Mx to any of the apparatuses
within the network by use of a cable CBL. In this case, it 1s
assumed that apparatus type data 1D, node data NODE, plug
type data PluType, and other data have already been stored in
the transmission information area 32a of the management
information memory 32 of the new apparatus Mx by means of
the above-described processing. When these data ID, NODE,
and Plulype have not yet been stored 1n the transmission
information area 32a, the data ID, NODE, and PluType are
written into the transmission information area 32a in the
above-described manner.

Next, among the apparatuses M1 to M7 within the network,
the user performs an operation of changing connections
between apparatuses, while using an apparatus whose con-
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nection setting control section 33 has a function of controlling,
replacement of an apparatus. A specific apparatus, a portion
of the apparatuses, or all the apparatuses may have the func-
tion of controlling replacement of apparatuses, to thereby
cnable the connection change operation. The connection
change operation which 1s performed by use of a portion of an
operation switch group 41 and a display 42 shown in FIGS.
13 A and 13B will now be described 1n accordance with pro-
grams of FIGS. 10 to 12.

When the user operates a connection change switch 41d
contained 1n the operation switch group 41 at a specific appa-
ratus having the above-described connection change function

(heremaftter, this specific apparatus will be referred to as an
“apparatus for connection change”), the connection setting
control section 33 of the apparatus for connection change
starts execution of a connection control program shown 1n
FIG. 10 1 step S30 thereof. After the program has been
started, 1n step S31 the connection setting control section 33
displays on the display umit 42 a message for nquiring
whether there 1s to be performed a connection change opera-
tion for an apparatus for reception or a connection change
operation for an apparatus for transmission, and 1n step 32
waits until the user completes selection operation. When the
user has, by use of, for example, the cursor movement switch
41a, selected the connection change operation for an appara-
tus for reception or the connection change operation for an
apparatus for transmission, the result of the determination 1n
step S32 becomes “YES.” In this case, in step S33, the con-
nection setting control section 33 determines whether the user
has selected the connection change operation for an apparatus
for reception or the connection change operation for an appa-
ratus for transmission. When the user has selected the con-
nection change operation for an apparatus for reception, the
result of the determination 1n step S33 becomes “YES.” In
this case, 1n step S34 the connection setting control section 33
performs a reception connection change routine, and then in
step S36 ends the connection change program. When the user
has selected the connection change operation for an apparatus
for transmission, the result of the determination 1n step S33
becomes “NO.” In this case, 1n step S35 the connection setting,
control section 33 performs a transmission connection
change routine, and then in step S36 ends the connection
change program.

The connection setting control section 33 starts the execu-
tion of the reception connection change routine 1n step S40 of
FIG. 11. In step S41, the connection setting control section 33
instructs all the apparatuses within the network to transmuit
apparatus type data ID to thereby obtain information regard-
ing the types of the apparatuses built 1n the network. In
response thereto, each of the apparatuses M1 to M7 and Mx
within the network transmits the apparatus type data ID stored
in the transmission information area 32q of the management
information memory 32 to the apparatus for connection
change via the network (the cables CBL), by means of unil-
lustrated program control. By means of the processing in step
S41, the connection setting control section 33 of the apparatus
for connection change fetches via the interface memory 22 a
plurality of sets of apparatus type data ID which have been
transmitted from the apparatuses M1 to M7 and Mx. In sub-
sequent step S42, the connection setting control section 33
displays the fetched sets of apparatus type data ID on the
display umt 42, as shown in FIG. 13A. In subsequent step
S43, the connection setting control section 33 waits until the
user selects one of the sets of apparatus type data ID. Thus, all
the apparatus types existing within the network are displayed
on the display unit 42.
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When the user has selected one of the displayed apparatus
types by use of, for example, the cursor movement switch
41a, the result of the determination in step S43 becomes
“YES,” and therefore, the connection setting control section
33 proceeds to step S44. In step S44, the connection setting
control section 33 inquires of each apparatus within the net-
work whether the apparatus type of the apparatus matches the
selected apparatus type data ID, and instructs apparatuses
whose apparatus types have been found to match the selected
apparatus type to send their node data NODE. In response
thereto, each of the apparatuses whose apparatus types have
been found to match the selected apparatus type transmits the
node data NODE stored 1n the transmission information area
32a of the management information memory 32 to the appa-
ratus for connection change via the network (the cables CBL),
by means of unillustrated program control. In the apparatus
for connection change, by means of processing in step S44,
the connection setting control section 33 fetches via the inter-
face memory 22 the node data NODE transmitted from the
apparatuses whose apparatus types have been found to match
the selected apparatus type. In subsequent step S43, the con-
nection setting control section 33 displays all the fetched sets
of node data NODE on the display unit 42, as shown 1n FIG.
13B, as well as a message for requesting the user to select an
apparatus to be changed (hereinafter may be referred to as an
“old apparatus™), and an apparatus which 1s to replace 1t
(hereinafter may be referred to as a “new apparatus”). In
subsequent step S46, the connection setting control section 33
waits until the user selects a set ofnode data NODE. F1G. 13B
shows the case in which the apparatus types of the appara-
tuses M2, Mx, etc. have been found to match the selected
apparatus type. Thus, all the apparatuses (node data NODE)
which are present within the network and whose apparatus
types have been found to match the apparatus type selected by
the user are displayed on the display unit 42.

When the user has selected one of the displayed appara-
tuses (sets of node data NODE) as an old apparatus, the result
of the determination in step S46 becomes “YES,” and there-
fore, the connection setting control section 33 proceeds to
step S47. In step S47, the connection setting control section
33 stores the selected node data NODE as an old apparatus A.
Subsequently, when the user has selected one of the displayed
apparatuses (sets ol node data NODE) as a new apparatus, the
result of a determination in step S48 becomes “YES,” and
therefore, the connection setting control section 33 proceeds
to step S49. In step S49, the connection setting control section
33 stores the selected node data NODE as a new apparatus B.

In place of the above-described method, any of various
methods may be used for designating the old apparatus A and
the new apparatus B. For example, instead of performing the
processing in steps S41 to S43, the connection setting control
section 33 may request the user to directly input on the opera-
tion panel 40 apparatus type data ID of an apparatus to be
replaced, after which the connection setting control section
33 performs the processing in steps S44 to S49 while using
the thus-input apparatus type data 1D, to thereby enable the
user to designate the old apparatus A and the new apparatus B.
Moreover, instead of performing the processing in steps S41
to S49, the connection setting control section 33 may request
the user to directly mput the old apparatus A and the new
apparatus B on the operation panel 40.

After completion of the processing in step S49, 1n step S50
the connection setting control section 33 instructs the old
apparatus A to send all the reception information sets stored 1in
the reception information area 325 of the management infor-
mation memory 32. In response thereto, the old apparatus A
transmits the reception information sets to the apparatus for
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connection change, by means of unillustrated program con-
trol. In the apparatus for connection change, by means of
processing in step S50, the connection setting control section
33 fetches via the interface memory 22 the reception infor-
mation sets transmitted from the old apparatus A. In step S50,
the connection setting control section 33 instructs the old
apparatus A to break the connection with the network. The old
apparatus A fetches and stores the connection break nstruc-
tion by means of unillustrated program control, to thereby
stop fetching of control data transmitted onto the network
(cables CBL).

After completion of the processing 1n step S50, 1n step S51
the connection setting control section 33 of the apparatus for
connection change transmits to the new apparatus B all the
reception information sets recerved from the old apparatus A.
The new apparatus B receives the transmitted reception infor-
mation sets. In response thereto, the connection setting con-
trol section 33 of the new apparatus B writes the received
reception information sets into the reception information area
325 of the management information memory 32, by means of
unillustrated program control. Thus, the new apparatus B
starts the operation of recerving data from the apparatuses of
the network 1n accordance with the reception information sets
stored 1nto the reception information area 326 and writing
them 1nto the plug correspondence memory 31. In subsequent
step S52, the execution of the reception connection change
routine 1s ended.

From this point 1n time, the old apparatus A does not
receive data transmitted from other apparatuses; and instead,
the new apparatus B receives data which would have been
received by the old apparatus A. In this case, the old apparatus
A may be physically disconnected from the network.

By virtue of the above-described reception connection
change routine, setting for changing a reception apparatus
from the old apparatus A to the new apparatus B can be
performed simply. As a result, the operation accompanying,
the replacement of apparatuses for reception connected to the
network can be simplified.

Next, there will be described the case 1n which the user has
selected the connection change operation for an apparatus for
transmission. In this case, the connection setting control sec-
tion 33 of the apparatus for connection change performs the
transmission connection change routine 1 step S35, as
described above. The connection setting control section 33
starts the execution of the transmission connection change
routine in step S60 of FIG. 12. Through the processing in
steps S61 to S69, which 1s similar to that 1n steps S41 to S49
ol the reception connection change routine shown FI1G. 11, an
apparatus (node NODE) selected by the user as an apparatus
to be replaced and an apparatus (node NODE) selected by the
user as an apparatus for replacing it are set as an old apparatus
A and a new apparatus B, respectively. As 1n the case of the
reception connection change routine, instead of using the
processing 1n steps S61 to 69, any of various methods may be
used so as to designate the old apparatus A and the new
apparatus B.

After completion of the processing 1n steps S61 to S69, 1n
step S70 the connection setting control section 33 instructs
the old apparatus A to send apparatus type data ID, node data
NODE, plug type data Plulype, and other data stored in the
transmission mformation area 32a of the management infor-
mation memory 32; 1.e., data such as ID, NODE, and PluType
which are used 1n reception by other apparatuses. By means
of unillustrated program control, the connection setting con-
trol section 33 of the old apparatus A reads the apparatus type
data ID, node data NODE, plug type data PluType, and other
data stored in the transmission information area 32a and
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transmits them to the apparatus for connection change. In
response thereto, through processing in step S70, the connec-
tion setting control section 33 of the apparatus for connection
change fetches the transmitted apparatus type data ID, node
data NODE, plug type data Plu'lype, and other data.

Subsequently, in step S70, the connection setting control
section 33 of the apparatus for connection change 1nstructs
the old apparatus A to break the connection with the network.
The old apparatus A fetches and stores the connection break
istruction by means of unillustrated program control, to
thereby stop sending of control data transmitted onto the
network (cables CBL).

In subsequent step S71, the connection setting control sec-
tion 33 of the apparatus for connection change detects all
apparatuses having been set to receive data from the old
apparatus A. During this detection operation, the connection
setting control section 33 transmits the above-described
apparatus type data ID, node data NODE, plug type data
PluType, and other data to the remaining apparatuses (except-
ing the old apparatus A) and inquires of the other apparatuses
whether the data ID, NODE, and PluType are stored 1n the
reception information area 325 of the management informa-
tion memory 32 as a portion of the reception information sets;
1.e., whether the remaining apparatuses have been set to
receive control data which have, in the header portion, the
apparatus type data ID, node data NODE, plug type data
PluType, and other data. In each of the remaining appara-
tuses, through execution of an unillustrated program, the con-
nection setting control section 33 receives the transmitted
apparatus type data ID, node data NODE, plug type data
PluType, and other data, and transmits to the apparatus for
connection change a reply to the above-described inquiry
with reference to the reception information sets stored in the
reception information area 325 of the corresponding manage-
ment information memory 32. This inquiry enables the appa-
ratus for connection change to detect all apparatuses C within
the network which recerve control data from the old apparatus
A.

After completion of the processing in step S71, 1n step S72
the connection setting control section 33 of the apparatus for
connection change causes all the detected apparatuses C to
receive data transmitted from the new apparatus B in place of
data transmitted from the old apparatus A. That is, the con-
nection setting control section 33 instructs all the detected
apparatuses C to break the connection with the old apparatus
A and establish a connection with the new apparatus B. In this
case, the connection setting control section 33 of the appara-

tus for connection change obtains the apparatus type data 1D,
node data NODE, plug type data Plulype, and other data
stored 1n the transmission information area 32a of the man-
agement information memory 32 of the new apparatus B and
transmits them to all the apparatuses C.

In each of the apparatuses C, through execution of an
unillustrated program, the connection setting control section
33 recerves the transmitted apparatus type data 1D, node data
NODE, and plug type data Plulype. When the reception
information sets stored in the reception information area 325
of the management information memory 32 contain an item
which 1s peculiar to the new apparatus B (1.¢., 1s different from
any item for the old apparatus A), the connection setting
control section 33 replaces the apparatus type data ID, node
data NODE, plug type data Plulype, and other data stored 1n
the reception information area 325 with the recerved appara-
tus type data ID, node data NODE, and plug type data Plu-
Type. For example, when node data NODE are present, the
node data NODE are overwritten without fail. By virtue of the
above-described operation, the apparatus C starts the opera-
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tion of recerving control data transmitted from the new appa-
ratus B 1n place of data transmitted from the old apparatus A
through the above-described reception processing and writ-
ing them 1nto the plug correspondence memory 31. In subse-
quent step S73, the execution of the transmission connection

change routine 1s ended.

From this point in time, the old apparatus A does not
transmit control data, and instead the new apparatus B trans-
mits control data to the apparatuses within the network. In this
case, the old apparatus A may be physically disconnected
from the network.

By virtue of the above-described transmission connection
change routine, setting for changing a reception apparatus
from the old apparatus A to the new apparatus B can be
performed simply, even when the number of apparatuses C
which receive control data transmitted from the old apparatus
A 1s large. As a result, the operation accompanying the
replacement of apparatuses for transmission connected to the
network can be simplified.

The old apparatus A mentioned in relation to change of
connection of an apparatus for reception 1s described as being
of a reception dedicated type, and the apparatus A mentioned
in relation to change of connection of an apparatus for trans-
mission 1s described as being of a transmission dedicated
type. However, the above-described connection change can
be applied to an apparatus which has both a reception function
and a transmission function. When both the reception and
transmission functions of the old apparatus A are to be
replaced by other apparatus(es), the above-described recep-
tion connection change processing and transmission connec-
tion change processing are individually applied to the recep-
tion and transmission functions of the old apparatus A.
Further, when only one of the reception and transmission
functions of the old apparatus A 1s to be replaced by other
apparatus(es), the above-described reception connection
change processing or transmission connection change pro-
cessing 1s selectively applied to the old apparatus A. Notably,
in this case, the old apparatus A 1s maintained connected to
the network.

In the above-described embodiment, the apparatuses M1 to
M7 and Mx are provided 1n the network. However, the num-
ber of apparatuses provided in the network may be selected
freely. Further, the types of apparatuses are not limited to
those described in the above-described embodiment, and
apparatuses of types other than those described 1n the above-
described embodiment may be provided in the network. In
particular, the present mvention 1s not limited to musical
apparatuses and can be applied to a network to which various
apparatuses used 1n any other field are connected.

The present invention 1s not limited to the above-described
embodiment, and the embodiment may be changed or modi-
fied without departing from the spirit of the present invention.

What 1s claimed 1s:

1. An management apparatus for managing data traffic over
a network, said apparatus operatively coupled to a plurality of
other apparatuses over a network, wherein each of said plu-
rality of other apparatuses includes a plurality of functioning,
modules and a storage medium containing node data that
identily the apparatus and reception information including
connection data, said connection data of each apparatus 1den-
tifying a connection between one of the functioning modules
of each apparatus 1tself and one of the functioning modules of
another one of said plurality of other apparatuses, wherein
cach of said plurality of other apparatuses selectively receives
packet data transmitted over the network based on the respec-
tively stored reception information, said management appa-
ratus comprising:

a display; and

a controller, wherein the controller 1s programmed to per-

form the steps of:
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fetching node data from at least two of said plurality of

other apparatuses;
displaying the fetched node data on said display;
in response to user mstructions, selecting two of the dis-
played fetched node data, selecting a first and a second
apparatus specified by the respective fetched node data;

instructing the first apparatus to transmit, to the manage-
ment apparatus, the reception information stored 1n said
first apparatus;

recerving the transmitted reception information from said

first apparatus; and

transmitting to the second apparatus the recetved reception

information.

2. The management apparatus of claim 1, wherein said
controller 1s further programmed to perform the steps of:

displaying, on said display, apparatus type data for each of

the apparatus corresponding to the node data displayed
on said display, said apparatus type data speciiying a
type of the corresponding apparatus;

in response to user mstruction, selecting one of the dis-

played apparatus type data;

determining which of the said plurality of other apparatus

1s the type of apparatus that match the selected apparatus
type data; and

instructing the matched apparatus having the same type as

the apparatus type data to send, to the management
apparatus, the respective node data.
3. The management apparatus of claim 1, wherein said
controller 1s further programmed to perform the step of
istructing the first apparatus to terminate connection with
the network.
4. The management apparatus of claim 1,
wherein said connection data of each of said plurality of
other apparatuses further includes source-plug data, des-
tination-plug data, and connection-number data,

wherein said source-plug data of each of said plurality of
other apparatuses designates one of the plurality of func-
tional modules included 1n another one of said plurality
of other apparatuses,

wherein said destination-plug data of each of said plurality

of other apparatuses designates one of the plurality of
functional modules included 1n the apparatus 1tselt, and
wherein said connection number data of each of said plu-
rality of other apparatuses represents the number of pairs
of functional modules to be connected between the
apparatus itsell and said another connected apparatus.

5. The management apparatus of claim 1, wherein the
packet data include node data provided for the apparatus that
transmits the packet data.

6. A management apparatus amongst a plurality of appa-
ratuses that are operatively coupled over a network, wherein
cach of the apparatuses includes a plurality of functioning
modules and a storage medium containing data sets compris-
ing node data that specity a node number of the apparatus,
wherein the storage medium of certain ones of each of the
apparatuses further contains reception information data sets
that designate a source from which data packets are to be
received, wherein each apparatus produces packet data by
using the stored data sets and outputs the produced data sets to
the network, said management apparatus comprising:

a display; and

a controller, said controller programmed to perform the

steps of:

fetching node data from at least two of said plurality of
apparatuses;

displaying the fetched node data on the display:;

in response to user instructions, selecting a first and a
second apparatus specified by the respectively displayed
node data:
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instructing the first apparatus to transmit data set stored in in response to user mstruction, selecting one of the dis-
the first apparatus; played apparatus type data;
receiving from the first apparatus the transmitted data set; determining which of the said plurality of other apparatus
identifying, from amongst said plurality of apparatuses, is the type of apparatus that match the selected apparatus
apparatuses containing a storage medium having recep- 5 type data; and

tion mformation data sets that designate the first appa-
ratus as a source ifrom which data packets are to be
received;

instructing all identified apparatus to terminate connection
with the first apparatus, and establish a new connection 10
with the second apparatus.

7. The management apparatus of claim 6, wherein said

controller 1s further programmed to perform the steps of: | o
displaying, on said display, apparatus type data for each of 9. The management apparatus of claim 6, wherein said

the apparatus corresponding to the node data displayed 15 packet data include node data of the transmuitting apparatus.
on said display, said apparatus type data specifving a
type of the corresponding apparatus; %k %k ko

instructing the matched apparatus having the same type as

the apparatus type data to send, to the management
apparatus, the respective node data.

8. The management apparatus of claim 6, wherein said
controller 1s further programmed to perform the step of

instructing the first apparatus to terminate connections with
the network.
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